Mergers of binary systems of compact objects are the most promising sources of gravitational waves (GWs) and are thought to be connected to some of the most energetic events in the universe: short Gamma Ray Bursts (GRBs). A definitive probe of this association is still missing and combined observations of gravitational and electromagnetic (EM) signals from these events are crucial to unveil the progenitors of short GRBs and study the physics of compact objects. We investigate the possibility of joint GW and EM observations of merging binary systems with the GW detectors Advanced LIGO and Advanced Virgo and with the Large Area Telescope (LAT) instrument on-board the Fermi γ-ray observatory. its large field-of-view (FOV, ∼ 2.4 sr) can cover with few tiled exposures the large error boxes asso-24 ciated with the GW sky localizations provided by the alerts. Moreover, it can localize accurately the 25 sources (the on-axis, 68% containment radius at 10 GeV is 0.8 deg), and disseminate these refined 26 locations among other observatories for the follow-up of the GW events at other wavelengths.
27
Here we investigate the possibility for high energy follow-up of merging binary systems with 28 the LAT. In particular, we focus on merging NS-NS systems, whose gravitational waveform is well 29 modeled and understood. The work is organized as follows. In Sec. 2 we explain how we generate 30 a sample of merging NS-NS systems. In Sec. 3 we present the procedure we use to estimate 31 the GW detection rates and sky localization of the simulated events. In Sec. 4 we describe how 32 we simulate the GRBs associated to the mergers and compare their EM emission with the LAT 33 sensitivity. Finally, in Sec. 5 we present our results. 
The merging NS-NS systems

35
The first step to construct a distribution of realistic NS-NS merging systems detectable by 36 Advanced Virgo and Advanced LIGO is the generation of a sample of synthetic galaxies. We 
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Here we focus on NS-NS systems with Z=Z and generated with the so called "standard model -
52
submodel A"; a more complete study including all other models and metallicity will be presented 53 elsewhere.
54
For each binary system, the database provides the masses of the two compact objects, as well
55
as an estimate of the merging time (sum of the time needed to form the two compact objects and 56 the time for the two compact objects to coalesce). If the total time (merger time plus a randomly 57 assigned starting time) is less that the age of the galaxy, assumed to be 10 Gyr, the system can be 58 considered as a merging system and is included in our sample.
59
To reduce the statistical uncertainties, we generate 1000 realizations, each one for a 1 year 60 observing period. 
GW detections and sky localizations 62
We assign to each NS-NS merging system the same sky position (right ascension, declination 63 and distance) of the host galaxy, and a random inclination of the orbital plane with respect to the 64 line of sight. For simplicity, we assume that the systems are non-spinning.
For each merging NS-NS sytem, we simulate the expected GW inspiral signals, using the 1 In this work we neglect the contribution of elliptical galaxies and galaxy clusters; a more detailed study will be presented elsewhere. 2 Location and system orientation average distance.
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EM follow-up of gravitational wave transients We assume that all the mergers of NS-NS systems are followed by a short GRB. We construct 98 the light curve and spectrum of these GRBs using GRB 090510 as a template. This choice is 
104
The spectrum of the extended emission of GRB 090510 showed no significant evolution and 105 it is well fitted by a power law with photon index α=-2.1 [10] ; the light curve is well fitted by a 106 power law with a decay index α t =1.38 ± 0.07 [10] . We assume that the extended emission of the 107 simulated GRBs has the same power law decay in time and the same spectral shape observed for 108 GRB 090510. We then re-scale the observed flux of GRB 090510 to take into account the different 109 total energy and distance of the source. In particular, we assume that the total EM energy emitted EM follow-up of gravitational wave transients Barbara Patricelli
[11]). Here we choose Γ=100, that is a reasonable value for the early afterglow emission; a more 117 detailed analysis with different values of Γ will be presented elsewhere.
118
To verify if such simulated GRBs could be detectable by the LAT, we estimate the total inte- consequence of the higher merger rate they use.
133
To give an estimate of the accuracy of the sky localization of these GW events, we calculate 
